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(57) ABSTRACT

Telecommunications systems for providing third party ser-
vice support and call control 1n using a packet network are
disclosed. The telecommunications systems for providing a
Session Initiation Protocol (SIP) are based interface for third
party service call control and communication connections
and support via an external application gateway 1n commu-
nication with a call control element of a packet network. The
external application gateway signals a third party application
server that controls the call via the SIP interface. The systems
include border elements located between the call control ele-
ments of the packet network and the media servers of com-
munication systems for providing SIP and media interfaces
for the third party media servers or endpoints, which can be
located 1nside or outside of the packet network. The systems
include the reuse of existing network architectural elements
to provide third party communications support and call con-
trol.

17 Claims, 2 Drawing Sheets
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THIRD PARTY SERVICE SUPPORT WITH A
VOICE OVER INTERNET PROTOCOL (VOIP)
NETWORK

FIELD

The embodiments relate to telecommunication systems for

providing a Session Initiation Protocol (SIP)—based inter-
tace for third party service control and communications via an
external application gateway to a packet network.

BACKGROUND

Packet switched networks can route data tratfic or packets
of data using Internet Protocol networks. A Voice over Inter-
net Protocol (VoIP) network 1s an example of a packet net-
work that allows voice traffic (e.g., telephone calls) to be
carried over an Internet Protocol (IP) network between two
telephones, two computers systems, or similar communica-
tion devices.

VoIP networks today support sophisticated vertical fea-
tures and services through the use of application logic in
network-internal softswitches or application servers, where
the latter are invoked by network call control elements that
handle basic call control functions such as routing or record-
ing. In order to reduce costs, reduce time to market, make use
of intellectual property owned by a third party, or to mitigate
risk, support feature and service application logic could be
provided through the use of third-party application servers
external to the network.

One commonly known system of providing third party
service support 1s by using the Parlay interface. The Parlay
interface allows a third party system to connect to a VoIP
network using a Parlay interface, where an element at the
edge of the network interworks to a protocol recognized
within the network such as the Session Initiation Protocol
(SIP); however, that approach 1s relatively complicated 1n
terms of the Parlay protocol scope and the need for protocol
interworking.

Another known system of providing third party service
support 1s by delivering a call, including a media path, to a
third party device for service processing, where later the call
1s re-routed to 1ts ultimate destination. This re-routing system
may in some cases be achieved by releasing the call back into
the network and re-routing from the network (for example, 1T
no more service processing 1s required). The re-routing may
instead have to be done by forwarding the call through the
third-party device (for example, 1f additional service process-
ing 1s needed such as monitoring the caller for DTMF digits
iput, or later playing an announcement to the caller). In
either case, this approach uses considerably more of the
packet network and the third party resources to handle the call
than what the network providers and third parties would like
to allocate.

Thus, a need exists to provide a telecommunications sys-
tem for allowing third party application servers to connect to
packetnetworks for service control and communications sup-
port through a relatively simple and common interface, with-
out excessive use of the network’s or the third party’s
resources.

A need exists for a telecommunications system for use by
a third party that can reuse existing network architectural
components and elements and common vendor equipment to
provide communication connections and call control via an
external application gateway and a third party application
server using a Session Initiation Protocol (SIP)—based inter-
face for interacting with a packet network.
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A need exists for providing a telecommunications system
that can use an external application gateway and external
server systems 1n communication with a packet network (e.g.,
VoIP) to support a third party service application (for
example, prepaid calling card service) and effectively mini-
mize the costs for providing the service.

The embodiments meet these needs.

SUMMARY

The embodiments relate to telecommunication systems for
providing a Session Initiation Protocol (SIP)—based inter-
tace for third party service control and communication con-
nections and support via an external application gateway to a
packet network, such as a Voice over Internet Protocol (VoIP)
network.

The telecommunications systems are for providing third
party service support and call control 1n using a packet net-
work, such as an Internet Protocol network, a Voice over
Internet Protocol (VoIP) network, similar networks, or com-
binations thereot. The telecommunications system provides a
Session Initiation Protocol (SIP)—based interface for third
party service call control and communication connections via
an external application gateway 1n communication with a call
control element of the packet network. A third party applica-
tion server communicates through the external application

gateway using the Session Initiation Protocol (SIP) protocol
to control calls.

Call control elements (CCE) are located within the packet
network infrastructure (for example, VoIP Infrastructure) and
are connected to border elements using the Session Initiation
Protocol (SIP) over the underlying Internet Protocol-based
packet network. A call control element (CCE) performs net-
work-wide basic call control related functions such as routing
and recording or imnvoking network-internal application serv-
ers, and 1nteracts with the appropriate packet network servers
(for example, VoIP application servers, registration servers,
policy servers, and the like) and border elements.

The telecommunications systems include border elements
that are the edge elements of the network through which calls
enter or exit the network, and that therefore connect to exter-
nal communication systems such as other IP or public
switched telephony networks, IP or circuit-switched cus-
tomer premises equipment, or network-external IP media
servers. The border elements operate under the control of call
control elements and perform such functions as: protocol
interworking (for example, H.323 to SIP or IP version 4 to IP
version 6), transcoding, bandwidth control, security, call
admission control and other related functions.

The embodied telecommunication systems provide for the
reuse of existing network architectural components and ele-
ments to provide communications support and call control
service for a third party while minimizing costs related to
resources. The systems utilize a network-based external
application gateway that interfaces to both network call con-
trol elements and third party application servers using the
Session Initiation Protocol (SIP), wherein a network call con-
trol element interacts with the external application gateway as
though it 1s a network-internal application server, and the
third party application server interacts with the external appli-
cation gateway as though 1t 1s a network call control element.
With this arrangement, a third party application server can
control a call to the same extent as a network-internal appli-
cation server, subject to any constraints intentionally imposed
by the external application gateway as desired by the network
provider.
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BRIEF DESCRIPTION OF THE DRAWINGS

The detailed description will be better understood 1n con-
junction with the accompanying drawings as follows:

FIG. 1 depicts an embodiment of a telecommunications
system for providing third party call service control and com-
munications support in using a packet network.

FIG. 2 depicts a diagram of a high-level call flow using a
telecommunications system for providing third party call ser-
vice control and communications support 1n using a packet
network.

The present embodiments are detailed below with refer-
ence to the listed Figures.

DETAILED DESCRIPTION OF TH
EMBODIMENTS

(Ll

Before explaining the presently disclosed embodiments of
the invention in detail, 1t 1s to be understood that the invention
1s not limited to the particular embodiments, and that the
invention can be practiced or carried out in various ways.

The embodiments relate to telecommunications systems
for providing a Session Initiation Protocol (SIP)—based
interface for thuird party service control and communications
support via an external application gateway to a packet net-
work.

Service logic for services, such as Prepaid Calling Card
(PPC) calls, directory or operator assistance, and Toll-Free
services, can be provided by a third party service provider that
connects a third party application server to the network
through an external application gateway with a Session Ini-
tiation Protocol (SIP)—based intertace. The telecommunica-
tion system can limit the scope of the services and control
provided by the third party application server, regulate the
information provided to the third party application server, and
provide a level of security for interactions with that third party
application server.

The embodiments can include telecommunications sys-
tems for providing third party service support and call con-
trol. The third party service support and call control can
include a packet network containing, among other things, a
call control element (CCE), a border element (BE) 1n com-
munication with the call control element (CCE), and an exter-
nal application gateway 1n communication with the call con-

trol element (CCE).

The border elements (BE) of the telecommunication sys-
tem are the edge elements of the network through which calls
enter or exit the network, and that therefore connect to exter-
nal communication systems. Border elements that connect to
external IP-based communication systems are sometimes
referred to as IP border elements (IPBE). Border elements
that connect to circuit-switched communication systems are
sometimes referred to as Network Gateway border elements
(NGBE). Border elements operate under the control of a
network call control element (CCE). The border elements can
perform such functions as signaling, protocol imterworking,
transcoding, bandwidth control, monitoring for D'TMF digits,
security, call admission control and other related functions.
On any given call a border element (BE) can operate as an
ingress border element, an egress border element, or both.

The embodiments can include a call control element within
the Internet Protocol-based packet network core infrastruc-
ture. A call control element (CCE) can be connected to the
border elements (BE) using a Session Initiation Protocol
(SIP)-based interface. Examples of a Session Initiation Pro-
tocol (SIP)-based interface include a softswitch, a call agent,
a call session controller, or the like. The call control element
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(CCE) can perform network-wide call control related func-
tions such as routing and recording, as well as interact with
the appropriate packet network service-related application
servers, when required. The call control element (CCE) can
be a signaling intermediary among the border elements (BE)
and/or network-internal media servers. The call control ele-
ment can interact with various packet network related servers
(for example, VoIP related servers) in order to complete a call
that requires certain capabilities, such as a translation of an
E.164 voice network address into a Session Initiation Proto-
col (SIP) address or vice-versa, or signaling functions such as
relaying a request to the ingress border element from a net-
work-internal application server or external application gate-
way to perform monitoring of a calling or called party’s
media stream for DTMF digits input.

The embodiments permit the call control element to signal
the external application gateway to handle telecommunica-
tions service support (for example, for mcoming calls),
wherein the external application gateway can appear to the
call control element as a network-internal application server
and the third party application server that the external appli-
cation gateway communicates with 1s not visible to the net-
work call control element. The external application gateway
can include components having business logic applications
for performing such functions as screening and security with
regard to messages passed to the third party application
server. Further, the external application gateway can include
screening and security functions to restrict the third party
application server’s interactions with the packet network. The
screening functions can include throttling to control traffic
volume to the packet network; protection from external unau-
thorized use using SIP signaling; and screening of addresses,
message type, message content, and combinations thereof.

The external application gateway can provide a Session
Initiation Protocol (SIP)-based interface to a third party appli-
cation server that may include a customer database for cus-
tomer or third party call and service information. The external
application gateway can signal with a third party application
server to allow the external application gateway to control a
telecommunications call via the SIP interface, as the external
application gateway can appear to the third party application
server as a network call control element.

The telecommunications system includes a third party
application server that can be adapted for controlling call
delivery to customer endpoints and for signaling the external
application gateway regarding connections to media servers
of communication systems for applying media-related capa-
bilities (for example, prompt and collect, conferencing,
speech recognition) as determined by the third party service
application logic. Examples of services that the Service logic
can provide include prepaid calling services, 800 toll free
calling services, Voice over Internet Protocol telephony ser-
vices, content based services, teleconferencing services, vir-
tual private network services, commercial credit card calling
card services, directory assistance services, operator services,
and combinations thereof. Examples of content-based ser-
vices of the service logic include Internet Protocol television
services, live stock quoting services, weather information,
streaming radio services, and combinations thereof.

The telecommumnications system includes a communica-
tion system external to the packet network, which can be
IP-based customer equipment, circuit-switched customer
equipment, or a media server. Further, the communication
system can include one or more public switched telephony
networks, Voice over Internet Protocol (IP) networks, similar
networks, or combinations thereof.
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The embodiments can include a media server of a commu-
nication system external to the packet network. Examples of
media servers usable 1n the systems include video servers,
audio servers, rich media servers, conferencing servers, and
combinations thereol. Alternatively, the media server can be
within the packet network.

The telecommunications system allows the media server to
be directed by a third party application server to provide
media content or iteractions with a caller on an incoming,
call. For example, an incoming prepaid calling card (PCC)
call from a customer can be recerved by a call control element
of an IP packet network via a network access and a border
clement. Then, the call control element can signal an external
application gateway for prepaid card support, which 1n turn
signals over a SIP-based interface to a third party application
server. The third party application server can request a con-
nection to a media server. Example of a purpose for making a
connection to the media server may be to collect a card
personal identification number (PIN), to collect a desired
called party number from the caller, to inform the caller of the
remaining balance on the card, or to play an announcement
warning the caller that the card balance 1s about to deplete.
The call path to the media server 1s removed, as requested by
the third party application server, when not needed. The third
party application server can redirect the caller back with the
called party. When a given call 1s sent to a media server as
requested by the third party application server, the associated
signaling may convey a correlation ID provided by the third
party application server. The media server may use that cor-
relation ID to associate instructions, containing the same
correlation ID, received by the media server from the third
party application server via a separate communication path.
Examples of mstructions include playing an announcement,
collecting 1nput from the caller, or connecting the caller to a
conference.

With regard to the figures, FI1G. 1 depicts an embodiment of
a telecommunications system (5) for providing third party
call service control and communications support 1n using a
packet network (10), such as Voice over Internet Protocol
(VoIP) network. The packet network (10) core infrastructure
can include border elements (BE), which for any given call
and depending on type of connectivity can operate 1n such
roles as an ingress network gateway border element 1INGBE)
(15). The packet network (10) core infrastructure can include
an egress Internet Protocol border element (eIPBE) (20), an
egress network gateway border element (eNGBE) (25), and a
call control element (CCE) (30).

The border elements (135, 20, and 25) can reside at the edges
of the packet network (10) core infrastructure and can inter-
tace with customer endpoints (40 and 35) over various types
of access networks (45 and 60) such as local exchange carri-
ers (LECs) as well as interface to external IP media servers
(80) or other external communication systems

The call control element (30) 1s included within the packet
network (10) core mirastructure and can be connected to the
border elements (15, 20, and 25) using Session Initiation
Protocol (SIP) (95)-based interfaces. The call control element
(30) performs network-wide basic call control related func-
tions. The call control element (30) can use the Session Ini-
tiation Protocol to interact with internal application servers
(35) or external application gateways (70) that the call control
clement (30) perceives as internal application servers. The
call control element (30) can interact with various other
packet network related servers (for example, registration
servers, policy servers, servers translating between E.164
addresses and Session Initiation Protocol (SIP) addresses) 1in
order to complete a call.
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The call control element (30) can determine that an appli-
cation server needs to be invoked to provide service support
for a call, and can signal the external application gateway (70)
that 1t regards as an 1nternal application server. The external
application gateway (70) in turn, using the Session Initiation
Protocol (SIP) (95), communicates with the third party appli-
cation server that provides the actual service logic support.
The external application gateway (70) includes components
having business logic applications for performing such func-
tions as screening and security with regard to communicating
with the third party application server (75). The third party
application server (75) can be adapted for controlling calls,
including the delivery to customer endpoints (535) or media
servers (80), and for applying certain service logic to calls,
such as for prepaid calling card services.

FIG. 2 depicts a diagram of a high-level call flow using a
telecommunications system for providing third party call ser-
vice control and communications support 1n using a packet
network (for example, VoIP). An incoming call 1s received at
an 1mgress border element. In this case, an ingress network
gateway border element 1INGBE) (15) signals a call control
clement (CCE) (30) when an incoming call 1s present at the
border element (15). The call control element (CCE) (30)
determines that an application server (75) needs to be invoked
to provide service logic to the mmcoming call and signals an
external application gateway (EAG) (70) to handle the incom-
ing call. The external application gateway (EAG) (70) can
appear to the call control element (CCE) (30) as an internal
application server.

The external application gateway (EAG) (70) performs
screening and security functions with regard to the signaling
received from the call control element (30) and, then, signals
the third party application server (75) for the step of applying
service logic to the incoming call. Next, the third party appli-
cation server (75) signals the external application gateway
(EAG) (70) to connect the incoming call to a third party media
server of a communication system (80), which mitiates addi-
tional screening and security functions by the external appli-
cation gateway (EAG) (70) prior to forwarding the connec-
tion request to the call control element (30).

To perform the connection, the call control element (CCE)
(30) locates a border element. In this case, an IP border
clement (20) in communication with the particular media
server (80) signals the border elements (15 and 20) to estab-
lish the media path between the border elements. The IP
border element (20) signals the border element (20) to con-
nect to the external media server (80) as indicated by particu-
lar address or routing information. The border element (20)
performs a network access service control and security func-
tion prior to signaling the media server (80) to connect the
incoming call to the media server (80) for call service and
teatures. The signaling from the third party application server
(75) through the external application gateway (70), call con-
trol element (30), and border element (20) to the media server
(80) can include a correlation ID that the media server (80)
can use to associate a particular incoming call with the appro-
priate structions arriving from the third party application
server (75) through an entirely different communication path.

The third party application server (75) can then signal to
the external application gateway (70) to drop the call leg to the
media server (80). The call leg to the media server (80) 1s
dropped by additional signaling from the external application
gateway (70) to the call control element (30) to the border
clement (20) to the media server (80). Then, the third party
application server (73) can signal to the external application
gateway (70) to connect the caller to a called party. This new
connection can mvolve signaling from the external applica-
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tion gateway (70) to the call control element (30), which
identifies the appropriate egress border element (25) and then
signals with border elements (15 and 25) to establish the
media path between them. The external application gateway
(70) then signals to the call control element (30) with the
border element (25) to communicate with the communication
system outside the network to progress the call establishment
toward the called party. When messaging goes through the
external application gateway (70), the external application
gateway (70) 1s performing various functions related to secu-
rity, manipulating some of the message content, veriiying that
requests from the third party application server (75) that are
within its allowed scope, and so on. The example depicted in
FIG. 2 glosses over details of use of the Session Imitiation
Protocol (SIP), such as actual message sequences between the
various elements depicted.

The third party application server (75) can request the
network, via the external application gateway (70), to per-
form other functions in support of the call, such as monitoring
for DTMF digits mput from the caller. That particular
example i1nvolves the request being relayed to the border
clement (15) via the external application gateway (70) and
call control element (30), wherein the border element (15)
performs the monitoring. The third party application server
(75) can make other requests during the call. For example,
third party application server (75) can request that the called
party leg be temporarily placed on hold and reconnect the
caller to a media server. The communication between the
third party application server (75) and the external application
gateway (70) can persist for the duration of the call or even
multiple calls, for example 1n the case of sequence calls with
a prepaid calling card service.

While these embodiments have been described with
emphasis on the embodiments, it can be understood that
within the scope of the appended claims, the embodiments
might be practiced other than as specifically described herein.

What is claimed 1s:

1. A telecommunication system for use 1 a packet net-
work, comprising;:

a call control element within the packet network;

a border element located within the packet network and
connected to an external communication system,
wherein the border element 1s in communication with
the call control element; and

an external application gateway 1n the packet network in
communication with the call control element and a third
party application server in the external communication
system, wherein the external application gateway pre-
sents an interface to the call control element, wherein the
external application gateway appears to the call control
clement as an application server internal to the packet
network, wherein the external application gateway pre-
sents an interface to the third party application server,
wherein the external application gateway appears to the
third party application server as a network call control
clement.
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2. The system of claim 1, wherein the third party applica-
tion server comprises service logic.

3. The system of claim 2, wherein the service logic com-
prises one ol: a prepaid calling service, a toll free calling
service, a voice over internet protocol telephony service, a
content based service, a teleconferencing service, a virtual
private network service, a commercial credit card calling card
service, a directory assistance service, or an operator service.

4. The system of claim 3, wherein the content based service
comprises one of: an internet protocol television service, a
live stock quoting, current weather information, or a stream-
ing radio service.

5. The system of claim 1, further comprising a media server
comprising one of: a video server, an audio server, a rich
media server, or a conferencing server.

6. The system of claim 1, wherein the external communi-
cation system includes a customer connection, a non-cus-
tomer communication network, or a media server.

7. The system of claim 6, wherein the media server 1s 1n
communication with the third party application server.

8. The system of claim 6, wherein the external communi-
cation system comprises a public switched telephony net-
work or a voice over internet protocol network.

9. The system of claim 1, wherein the system 1s configured
to pass a unique correlation 1dentifier 1n call signaling from
the third party application server via the external application
gateway, call control element and border element to a media
server of the external communication system.

10. The system of claim 1, wherein the border element 1s an
internet protocol border element or a network gateway border
clement.

11. The system of claim 1, further comprising a media
server within the packet network.

12. The system of claim 1, wherein the system 1s config-
ured to connect a call across the packet network from one
border element to another border element and thence to the
external communication system.

13. The system of claim 1, wherein the external application
gateway uses a session initiation protocol to communicate
with the third party application server.

14. The system of claim 1, wherein the call control element
1s a softswitch, a call agent, or a call session controller.

15. The system of claim 1, wherein the external application
gateway further comprises screening and security functions
to restrict the third party application server’s interactions with
the packet network.

16. The system of claim 15, wherein the screening and
security functions comprise throttling to control traific vol-
ume to the packet network.

17. The system of claim 15, wherein the screening and
security functions comprise one of: a screening of address
information, a screening ol message type, a screening of
message content, or a protection from external unauthorized
use by using session initiation protocol signaling.
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